Objective-To assess the usefulness of high resolution computed tomography (HRCT) of the lungs in patients with rheumatoid arthritis (RA) with and without respiratory symptoms. Patients and methods-Eighty eight RA patients with a mean duration of disease 12 (SD 8) years were evaluated. Eleven patients were excluded because of previous exposure to silica. The 77 remaining patients formed two groups according to the absence (group I, n = 38) or the presence (group II, n = 39) of chronic respiratory symptoms. A control group consisted of 51 non-smoking, healthy patients.
out respiratory symptoms. Patients and methods-Eighty eight RA patients with a mean duration of disease 12 (SD 8) years were evaluated. Eleven patients were excluded because of previous exposure to silica. The 77 remaining patients formed two groups according to the absence (group I, n = 38) or the presence (group II, n = 39) of chronic respiratory symptoms. A control group consisted of 51 non-smoking, healthy patients.
Results-The most frequent abnormalities observed in the 77 RA patients were bronchiectasis or bronchiolectasis (n = 23, 30%), pulmonary nodules (n = 17, 22%), subpleural micronodules or pseudoplaques (n = 13, 17%/), ground glass opacities (n =11, 14%), and honeycombing (n = 8, 10%). Bronchiectasis or bronchiolectasis (p = 0-012), rounded opacities (p = 0'016), ground glass attenuation (p = 0.004), and honeycombing (p = 0.002) were found more often in RA group II (with respiratory symptoms) than in group I (no respiratory symptoms). Non-linear septal opacities were more frequent in group I than in the control group, but other HRCT findings did not differ statistically significantly between group I and the control group. Conclusion-Bronchiectasis may be a characteristic lung change in RA patients. Abnormalities on HRCT are less frequently observed in the absence of respiratory symptoms than in the presence of such symptoms (29% versus 69%).
(Ann Rheum Dis 1995; 54: 815-819) Rheumatoid arthritis (RA) is a common chronic inflammatory disease affecting about 1% of the white population. Extra-articular manifestations may involve, in particular, the skin (rheumatoid nodules), eyes, heart, and lungs. Since the first description of lung disease associated with RA by Ellman and Ball in 1948,1 several forms ofpleuropulmonary disease have been established in RA: pleural effusion/ pleuritis, rheumatoid lung nodules, Caplan's syndrome, fibrosing alveolitis, lymphoid hyperplasia with germinal centres, pulmonary hypertension, constrictive bronchiolitis, and bronchiectasis.2The prevalence of lung manifestations in RA is not known with accuracy, and varies according to the method of diagnosis. The chest radiograph, for example, may be abnormal in 2-5% of patients with RA,2 but plain chest radiography is not sensitive enough for the diagnosis of lung involvement. High resolution computed tomography (HRCT) is a non-invasive method of assessing interstitial lung disease (ILD), in particular, which has recently been shown to be useful in systemic sclerosis.3 " The use of HRCT in RA is poorly documented, but the technique appears to be useful when there is suspected clinical and radiological ILD.5 6 The aim of the present study was to assess the usefulness of HRCT in RA patients with and without respiratory symptoms, compared with a control group of non-smoking volunteers.
Patients and methods

PATIENTS
Eighty eight patients fulfilling the revised criteria for RA of the American Rheumatism Association were reviewed.7 All had undergone HRCT examination of the thorax between 1987 and 1993. Among them, 11 patients who had been exposed to silica were excluded because of possible confusion between rheumatoid and pneumoconiotic lung lesions. HRCT had been performed in the remaining 77 patients because of suspicion of associated pulmonary disease, on the grounds of pulmonary symptoms or systematic evaluation of lung changes. In the latter case, the patients were selected consecutively from one department ofrheumatology, the systematic evaluation of their lung changes was approved by the Hospital Ethics Committee, and all patients gave written informed consent to participate. The 77 patients comprised 51 women and 26 men, mean age 57 (SD 10) years (range 36-79). Seventy one were non-smokers who had never smoked and six were current smokers, mean cigarette consumption 24 (20) packs/year (range 1-60 packs). The mean duration of RA at the time of chest HRCT was 12 (8) the 77 patients were receiving corticosteroids or second line drugs: glucocorticoids (n = 49); methotrexate (n = 24); tiopronine (n= 10); sodium aurothiomalate (n = 7); sulphasalazine (n = 7); hydroxychloroquine (n = 1). The patients were allocated to two groups according to the absence (group I, n = 38) or presence (group II, n = 39) of respiratory symptoms such as cough (in the morning or all day), sputum production (in the morning or all day), or dyspnoea.
A control group comprised 51 healthy subjects who had never smoked and who were previously enrolled in a prospective study assessing HRCT of the lungs in healthy adult volunteers.'0 There were 34 women and 17 men (mean age 33 (8) years), all urban dwellers and recruited from workers in our hospital. None had a past history of lung disease and, in particular, none had previously undergone chest surgery or suffered from a respiratory illness such as bronchiolitis of any origin in previous years or in infancy. Some control patients had respiratory symptoms: cough (n = 4; morning, n = 3; all day, n = 1), sputum production in the morning (n = 2), and dyspnoea occurring after strenuous activity such as climbing three flights of stairs, heavy housework, or walking more than one mile on level ground (n = 8).
METHODS
HRCT of the thorax was performed with either an Elscint 2400 (Hackensak, NJ) or a Siemens Somatom Plus (Erlangen, Germany). Serial slices were taken through the chest, each 1 mm in width and 10 mm apart. Technical factors were 130 kV and 420 mA (Elscint CT unit) or 137 kV and 255 mA (Siemens CT unit). Images were reconstructed using a high spatial frequency algorithm for parenchymal analysis and a standard algorithm for mediastinal evaluation. HRCT studies were performed at suspended end inspiratory volume with one second (Siemens) or two seconds (Elscint) scan time with patients in the supine position. HRCT was abnormal in 38 (49%) of the 77 RA patients-1 from group I (29%) (no respiratory symptoms) and 27 from group II (69%) (with respiratory symptoms) (p < 0 001).
The most frequent abnormality on HRCT of the lungs was bronchiectasis or bronchiolectasis (figure), observed in 23 patients (30%)-three patients in group I (8%), and 20 patients in group II (51%) (p = 0 0 12)-and consisted of honeycombing in seven of them. Among the 16 with bronchiectasis or bronchiolectasis but no honeycombing, 14 patients were non-smokers who had never smoked. Specific evaluation of these 14 non-smoking patients showed bronchiectasis or bronchiolectasis associated with diffuse bronchial thickening in all but one; in four, airway changes were the sole abnormality on HRCT examination, and in 10 the airway changes were associated with parenchymal micronodules (n = 6), dependent areas of attenuation (n = 4), subpleural micronodules or pseudoplaques (n = 4) and emphysema (n = 2).
Rounded opacities were observed in 17 patients (22%). Three types were identified according to their size and location: parenchymal micronodules (n = 6), nodules (n = 3), and subpleural micronodules or pseudoplaques (n = 13).
In the absence of respiratory symptoms (group I), rounded opacities were observed in four patients (111%), peripheral parenchymal micronodules in two, and subpleural micronodules in two. In group II (with respiratory symptoms), 13 group.bmj.com on April 20, 2017 -Published by http://ard.bmj.com/ Downloaded from predominant location of bronchiectasis or bronchiolectasis in the lower zones of the lungs supports this hypothesis. In addition, alpha-1 antitrypsin deficiency has been suggested to increase the risk of lung involvement in RA. '7 Rounded opacities, found in 22% of our patients, were the second most frequently observed abnormality. Their location and size were consistent with the characteristic subpleural location of rheumatoid nodules. '8 Pulmonary nodules are usually symptomless, or contribute little to pulmonary dysfunction; however, they can grow in size and tend to rupture into the pleura causing pneumothorax, hydropneumothorax, or even pyopneumothorax, as observed in one of our patients.19 20 The frequency of parenchymal nodules in our patients (three in 77-4%) was lower than that reported from pathological studies18 and on previous HRCT scan studies,6 even though HRCT is able to demonstrate lung nodules in the rheumatoid population more frequently than plain radiographs (fewer than 1% of rheumatoid nodules are estimated to be radiographically detectable21 ). We observed subpleural micronodules in 17% of our RA patients; although subpleural micronodules were identified in 22% of our control group, several CT findings suggest their possible relationship with rheumatoid lung disease. Subpleural lesions in RA patients are observed in the upper, mid and lower lung zones, whereas in healthy adults subpleural micronodules are exclusively located in the upper part of the lungs."' Ground glass opacification representing an early stage of active alveolitis was the fourth most frequent HCRT abnormality we detected (14%). Discovery of such an abnormality on HRCT could indicate early aggressive treatment to prevent irreversible fibrosis.
Honeycombing was present in eight patients (10%), always bilateral and asymmetrical, with a predominant peripheral and inferior distribution. These morphological features are in agreement with those previously reported in the literature,22 23 25 whereas interstitial lesions are radiographically identified in fewer than 5%.26
Although the aim of this study was not to compare chest radiography with lung HRCT, we are able to confirm the lack of sensitivity of plain chest radiography, as 90% of our patients suffering from lung fibrosis had a normal chest radiograph.
Emphysema was seen in 5% of our RA patients, whereas McDonagh et a76 found it in 20%. Tobacco smoking may explain this difference, as 80% of their patients were current smokers, whereas 90% of those in our study were non-smokers and had never smoked. The prevalence of HRCT findings according to the absence or presence of respiratory symptoms likewise differed between these studies. Among our 38 patients with respiratory symptoms, abnormalities on HRCT were observed in 29 (69%), while only 11 (29%) of our 39 patients without respiratory symptoms had HRCT abnormalities. In contrast, McDonagh et al observed on HRCT a prevalence of lung involvement in up to 75% of asymptomatic rheumatoid patients.6 However, most of these patients were current smokers and the HRCT abnormalities probably reflected a greater influence of tobacco than of RA. The significance of the abnormalities we demonstrated in the absence of respiratory symptoms is unknown, as we did not perform pulmonary function tests. While McDonagh's group did not find any significant difference on pulmonary function testing between RA patients with clinical evidence of interstitial lung disease and control RA patients, when the pulmonary function of the group of 20 patients with ILD was compared with that of 10 patients with normal HRCT, or nodules or pleural disease alone, reductions in FEV, and lung carbon monoxide transfer factor became significant. 6 Apart from the non-septal linear opacities which were more frequent in our RA patients without respiratory symptoms (group I) than in control patients, the frequency of HRCT abnormalities was similar in these two groups. However, the fact that these groups were not age matched should be taken into account when interpreting this result. Finally, in the absence of respiratory symptoms, slight ground glass opacification representative of active alveolitis was demonstrated in only one patient, and the honeycombing considered to indicate lung fibrosis was not observed.
In summary, HRCT is a useful diagnostic tool in the assessment of lung involvement in patients with respiratory symptoms and offers information not readily obtained from plain chest radiography. The significance of the several abnormalities which were observed in the absence of respiratory symptoms remains unclear and requires subsequent longitudinal studies.
